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Abstract
The demand for nanoparticles  has been increasing rapidly in recent years due to their unique properties of interest
for a  wide range of applications. Several physical, chemical, or microorganisms-based methods can be employed in
the synthesis  of nanoparticles . However, classical processes are time-consuming, complicated, and raise
environmental concerns due to the use of high energy and toxic chemicals. Synthesis  using plant extract  outweighs
some classical methods because it is rapid, simple, and eco-friendly. Therefore, plant extract  appears promising to
produce nanoparticles . Here we review  the use of extracts  from various species and plant parts of Garcinia  for the 
green  synthesis  of metal  nanoparticles . Garcinia  gummi-gutta is a  tropical species of Garcinia  native to
Indonesia. Common names include Garcinia  cambogia, as well as brindleberry, Malabar tamarind, Goraka, and kudam
puli. The fruit looks like a  small pumpkin and is green  to pale yellow. We present the major metabolites responsible
for metal  ions reduction and nanoparticles  stabilisation, the synthesis  mechanism, the types of metal  
nanoparticles  formed, and their potential applications. Advantages and challenges of Garcinia  extract  utilisation are
also discussed. © 2021, The Author(s), under exclusive licence to Springer Nature Switzerland AG.
Author keywords
Extract ; Garcinia ; Nanomaterials; Nanoparticles ; Systematic review
Reaxys Chemistry database information




































View details View details View details View details View details
Cited by 0 documents
Inform me when this document is cited
in Scopus:
Related documents
,  , 
(2021) Pharmaceutical Sciences





Find more related documents in
Scopus based on:
Set citation alert ▻
Green synthesis of gold nanoparticles
mediated by Garcinia fruits and their
biological applications
 Kureshi, A.A. Vaghela, H.M. Kumar,
S.
Hg(II) sensing, catalytic, antioxidant,
antimicrobial, and anticancer potential
of Garcinia mangostana and α-
mangostin mediated silver
nanoparticles
 Jamila, N. Khan, N. Bibi, N.
Synthesis of green and pure copper
oxide nanoparticles using two plant
resources: via solid-state route and
their phytotoxicity assessment
 Khaldari, I. Naghavi, M.R.
Motamedi, E.
View all related documents based on
references
 ▻Authors  ▻Keywords
Brought to you by  INTERNATIONAL ISLAMIC UNIVERSITY MALAYSIA
 
 Search Sources Lists  ↗SciVal




Ahmed, B., Solanki, B., Zaidi, A., Khan, M.S., Musarrat, J. 
 (Open Access)
 
(2019) Toxicology Research, 8 (2), pp. 246-261.  . 
 
doi: 10.1039/C8TX00267C 
Aishwarya, S., Vishnu Priya, V., Gayathri, R. 
 




Akintelu, S.A., Folorunso, A.S., Ademosun, O.T. 
Instrumental characterization and antibacterial investigation of silver nanoparticles
synthesized from Garcinia Kola Leaf 
(2019) J Drug Deliv Therap, 9 (6 s), pp. 58-64.  .
 
Akintelu, S.A., Yao, B., Folorunso, A.S. 
 
(2021) Plasmonics, 16 (1), pp. 157-165.  . 
 
doi: 10.1007/s11468-020-01274-9 
Ali, K., Ahmed, B., Dwivedi, S., Saquib, Q., Al-Khedhairy, A.A., Musarrat, J. 
 (Open Access)
 
(2015) PLoS ONE, 10 (7), art. no. e0131178.  . 
 
doi: 10.1371/journal.pone.0131178 




(2020) Animals, 10 (4), art. no. 573.  . 
 
doi: 10.3390/ani10040573 
 ▻View in search results format
     All Export  Print  E-mail  Save to PDF Create bibliography
1
Bacterial toxicity of biomimetic green zinc oxide nanoantibiotic: insights













Green Synthesis, Characterization, and Antibacterial Investigation of





Microwave accelerated green synthesis of stable silver nanoparticles with
Eucalyptus globulus leaf extract and their antibacterial and antibiofilm






The beneficial effect of eco-friendly green nanoparticles using Garcinia
mangostana peel extract against pathogenicity of Listeria




Aminuzzaman, M., Ying, L.P., Goh, W.-S., Watanabe, A. 
(Open Access)
 
(2018) Bulletin of Materials Science, 41 (2), art. no. 50.  . 
 
doi: 10.1007/s12034-018-1568-4 
Pai, A.R., Pillai, A.M., Jayapraksh, A., John, A. 
(Open Access)
 
(2016) Nano Biomedicine and Engineering, 8 (4), pp. 288-296.  . 
 
doi: 10.5101/nbe.v8i4.p288-296 
Azirah, N., Yusof, M., Lee, P.C., Syazni, N.N., Kamal, N.M., Zulkifli, N.I., Ahmad,
N.H., (...), Effa, N. 
Antagonistic effect of biosynthesized AgNPs from Garcinia Atroviridis extract on anti-
inflammatory properties of CD4 + ILR high cells from non obese resistance (NOR) mouse
model 
(2018) Malaysian J Med Health Sci, 14 (SUPP1), pp. 2636-9346. 
 
Babele, P.K., Thakre, P.K., Kumawat, R., Tomar, R.S. 
 
(2018) Chemosphere, 213, pp. 65-75.  . 
 
doi: 10.1016/j.chemosphere.2018.09.028 
Borah, D., Yadav, A.K. 
 
(2015) Nanoscience and Nanotechnology - Asia, 5 (1), pp. 25-31.  . 
 
doi: 10.2174/2210681205666150601215303 
Bordbar, M., Mortazavimanesh, N. 
 




Bordbar, M., Negahdar, N., Nasrollahzadeh, M. 
 




Green synthesis of zinc oxide nanoparticles using aqueous extract of





A comparative study of plant mediated synthesis of silver nanoparticles
from fresh leaf extracts of Gracina Gummi-Gutta L., Cynodon Dactylon







Zinc oxide nanoparticles induce toxicity by affecting cell wall integrity






A novel ‘green’ synthesis of antimicrobial silver nanoparticles (AgNPs) by





Green synthesis of Pd/walnut shell nanocomposite using Equisetum
arvense L. leaf extract and its application for the reduction of 4-






Melissa Officinalis L. leaf extract assisted green synthesis of CuO/ZnO




Bordbar, M., Sharifi-Zarchi, Z., Khodadadi, B. 
 
(2017) Journal of Sol-Gel Science and Technology, 81 (3), pp. 724-733.  . 
doi: 10.1007/s10971-016-4239-1 
Chaudhary, R.G., Sonkusare, V.N., Bhusari, G.S., Mondal, A., Shaik, D.P., Juneja, H.D. 
 
(2018) Research on Chemical Intermediates, 44 (3), pp. 2039-2060.  . 
 
doi: 10.1007/s11164-017-3213-z 
Cheok, C.Y., Mohd Adzahan, N., Abdul Rahman, R., Zainal Abedin, N.H., Hussain,
N., Sulaiman, R., Chong, G.H. 
 (Open Access)
 
(2018) Critical Reviews in Food Science and Nutrition, 58 (3), pp. 335-361.  . 
doi: 10.1080/10408398.2016.1176009 
Chouke, P.B., Potbhare, A.K., Dadure, K.M., Mungole, A.J., Meshram, N.P., Chaudhary,
R.R., Rai, A.R., (...), Chaudhary, R.G. 
 
(2019) Materials Today: Proceedings, Part 3 29, pp. 815-821.  . 
 
doi: 10.1016/j.matpr.2020.04.758 
Danial, W.H., Aminudin, N.I., Shukri, H.K.M., Sarip, N.A. 
 
(2021) Malaysian Journal of Chemistry, 23 (2), pp. 136-151. 
 
Dasgupta, N., Ramalingam, C. 
 
(2016) Environmental Chemistry Letters, 14 (4), pp. 477-485.  . 
 
doi: 10.1007/s10311-016-0583-1 
da Cunha Demenciano, S., Lima e Silva, M.C.B., Farias Alexandrino, C.A., Kato, W.H., de
Oliveira Figueiredo, P., Garcez, W.S., Campos, R.P., (...), Bogo, D. 
 (Open Access)
 




Green synthesis of copper oxide nanoparticles/clinoptilolite using
Rheum palmatum L. root extract: high catalytic activity for reduction of




Microwave-mediated synthesis of spinel CuAl O  nanocomposites for











An antibacterial activity of Bauhinia racemosa assisted ZnO





Plant extracts: A promising source for the green synthesis of copper
nanoparticles towards agriculture and environmental applications
https://ikm.org.my/ojs/index.php/MJChem/article/view/1008
19
Silver nanoparticle antimicrobial activity explained by membrane rupture












Desai, M.P., Sangaokar, G.M., Pawar, K.D. 
 
(2018) Process Biochemistry, 70, pp. 188-197.  . 
 
doi: 10.1016/j.procbio.2018.03.027 
Devatha, C.P., Thalla, A.K. 
Green Synthesis of Nanomaterials 
(2018) Syn Inorg Nanomater, 1, pp. 169-184.  . 
 
Do Espirito Santo, B.L.S., Santana, L.F., Junior, W.H.K., De Oliveira de Araújo, F., Bogo,




(2020) Molecules, 25 (19), art. no. 4513.  . 
 
doi: 10.3390/molecules25194513 
Fernando, H.N., Kumarasinghe, K.G.U.R., Gunasekara, T.D.C.P., Wijekoon,
H.P.S.K., Ekanayaka, E.M.A.K., Rajapaksha, S.P., Fernando, S.S.N., (...), Jayaweera, P.M. 
 (Open Access)
 
(2019) Journal of Microbiology and Biotechnology, 29 (11), pp. 1841-1851.  . 
 
doi: 10.4014/jmb.1904.04032 
Gao, J., Li, H., Pan, K., Fan, X., Si, C. 
Green synthesis of iron nanoparticles using Garcinia mangostana L. Pericarp extract and
their application for degradation of anthraquinone dye 
(2016) Fresenius Environ Bull, 25 (7), pp. 2343-2355. 
 
George, S.M., Senthilnathan, T. 
 
(2017) Sensor Letters, 15 (2), pp. 156-161.  . 
doi: 10.1166/sl.2017.3783 
Gu, X., Xu, Z., Gu, L., Xu, H., Han, F., Chen, B., Pan, X. 
 
(2021) Environmental Chemistry Letters, 19 (1), pp. 167-187.  . 
 
doi: 10.1007/s10311-020-01071-0 
Haroon, M., Zaidi, A., Ahmed, B., Rizvi, A., Khan, M.S., Musarrat, J. 
 (Open Access)
 




Kokum fruit mediated biogenic gold nanoparticles with




















A paper-based colorimetric assay for the detection of Hg(II) in Aqueous
solutions using silver nanoparticles green synthesized with garcinia














Effective Inhibition of Phytopathogenic Microbes by Eco-Friendly Leaf




Hassan, L.A., Elihaj, A.T., Ojiefoh, O.C., Joseph, O., Sunday, B.O., Olugbenga,
D.E., Anuoluwapo, A.A. 
Biosynthesis of silver nanoparticles using Garcinia kola and its antimicrobial potential 
(2016) Afr J Pure Appl Chem, 10 (1), pp. 1-7.  . 
 
Hazarika, M., Borah, D., Bora, P., Silva, A.R., Das, P. 
 (Open Access)
 
(2017) PLoS ONE, 12 (9), art. no. e0184936.  . 
 
doi: 10.1371/journal.pone.0184936 
Hazarika, M., Kalita, G.D., Pramanik, S., Borah, D., Das, P. 
 (Open Access)
 




Huynh, K.-H., Pham, X.-H., Kim, J., Lee, S.H., Chang, H., Rho, W.-Y., Jun, B.-H. 
 (Open Access)
 




Irshad, M.A., Nawaz, R., Zia ur Rehman, M., Imran, M., Ahmad, J., Ahmad, S., Inam,
A., (...), Ali, S. 
 
(2020) Chemosphere, 258, art. no. 127352.  . 
 
doi: 10.1016/j.chemosphere.2020.127352 
Jadoun, S., Arif, R., Jangid, N.K., Meena, R.K. 
 
(2021) Environmental Chemistry Letters, 19 (1), pp. 355-374.  . 
 
doi: 10.1007/s10311-020-01074-x 
Jamila, N., Khan, N., Bibi, N., Waqas, M., Khan, S.N., Atlas, A., Amin, F., (...), Saba, M. 
 






Biogenic synthesis of palladium nanoparticles and their applications as






Bio-functionalized anisotropic gold nanoparticles as efficient catalyst for













Synthesis and characterization of titanium dioxide nanoparticles by













Hg(II) sensing, catalytic, antioxidant, antimicrobial, and anticancer





Jamkhande, P.G., Ghule, N.W., Bamer, A.H., Kalaskar, M.G. 
 





Preparation of silver nanoparticles by Garcinia mangostana stem extract and investigation
of the antimicrobial properties 
(2017) Biotechnol Res Innov, 2 (1), pp. 30-36.  . 
 
Karthiga, P., Rajeshkumar, S., Annadurai, G.
 
(2018) Journal of Cluster Science, 29 (6), pp. 1233-1241.  . 
 
doi: 10.1007/s10876-018-1441-z 
Kasana, R.C., Panwar, N.R., Kaul, R.K., Kumar, P. 
 
(2017) Environmental Chemistry Letters, 15 (2), pp. 233-240.  . 
 
doi: 10.1007/s10311-017-0615-5 
Kołątaj, K., Krajczewski, J., Kudelski, A. 
 
(2020) Environmental Chemistry Letters, 18 (3), pp. 529-542.  . 
 
doi: 10.1007/s10311-019-00962-1 
Krishnaprabha, M., Pattabi, M. 
 
(2016) International Journal of Nanoscience, 15 (5-6), art. no. 1660015.  . 
 
doi: 10.1142/S0219581X16600152
Kumar, L., Ragunathan, V., Chugh, M., Bharadvaja, N. 
 
(2021) Environmental Chemistry Letters, 19 (4), pp. 3139-3163.  . 
 
doi: 10.1007/s10311-021-01212-z 
Kureshi, A.A., Vaghela, H.M., Kumar, S., Singh, R., Kumari, P. 
 (Open Access)
 




Metal nanoparticles synthesis: An overview on methods of preparation,








Mechanism of Larvicidal Activity of Antimicrobial Silver Nanoparticles



































Küünal, S., Rauwel, P., Rauwel, E. 
 
(2018) Emerging Applications of Nanoparticles and Architectural Nanostructures: Current
Prospects and Future Trends, pp. 411-446.  . 
 
ISBN: 978-012813516-7; 978-032351254-1 
doi: 10.1016/B978-0-323-51254-1.00014-2 




(2016) Journal of Nanomaterials, 2016, art. no. 8489094.  . 
 
doi: 10.1155/2016/8489094 




(2019) Nanomaterials, 9 (10), art. no. 1423.  . 
 
doi: 10.3390/nano9101423 
Liu, L., Qi, X.-J., Zhong, Z.-K., Zhang, E.-N. 
 
(2016) Biomedicine and Pharmacotherapy, 83, pp. 79-84.  . 
 
doi: 10.1016/j.biopha.2016.06.001 




(2014) Acta Naturae, 6 (20), pp. 35-44.  . 
 
doi: 10.32607/20758251-2014-6-1-35-44 
Md Ishak, N.A.I., Kamarudin, S.K., Timmiati, S.N. 
 
(2019) Materials Research Express, 6 (11), art. no. 112004.  . 
 
doi: 10.1088/2053-1591/ab4458 
Mishra, R.K., Mishra, P., Verma, K., Mondal, A., Chaudhary, R.G., Abolhasani,
M.M., Loganathan, S. 
 









Green Synthesis of Gold Nanoparticles Using Aqueous Extract of











Nanomedicine-based combination of gambogic acid and retinoic acid

























(2020) Heliyon, 6 (1), art. no. e03123.  . 
 
doi: 10.1016/j.heliyon.2019.e03123 
Murthy, H.N., Dalawai, D., Dewir, Y.H., Ibrahim, A. 
 (Open Access)
 
(2020) Molecules, 25 (23), art. no. 5690. 
 
doi: 10.3390/molecules25235690 
Ncube, B., Finnie, J.F., Van Staden, J. 
 (Open Access)
 
(2012) South African Journal of Botany, 82, pp. 11-20.  . 
doi: 10.1016/j.sajb.2012.05.009 
Nethravathi, P.C., Shruthi, G.S., Suresh, D., Udayabhanu, Nagabhushana, H., Sharma, S.C. 
 
(2015) Ceramics International, 41 (7), pp. 8680-8687.  . 
doi: 10.1016/j.ceramint.2015.03.084 
Nishanthi, R., Palani, P. 
 
(2016) 16th International Conference on Nanotechnology - IEEE NANO 2016, art. no.
7751498, pp. 431-434.  . 
ISBN: 978-150903914-2 
doi: 10.1109/NANO.2016.7751498 
Nishanthi, R., Malathi, S., S., J.P., Palani, P. 
 
(2019) Materials Science and Engineering C, 96, pp. 693-707.  . 
doi: 10.1016/j.msec.2018.11.050 
Nithya, B., Jayachitra, A. 
Improved antibacterial and antibiofilm activity of plant mediated gold nanoparticles using
Garcinia cambogia 
(2016) Int J Pure Appl Biosci, 4 (2), pp. 201-210.  . 
 
Ottoni, C.A., Lima Neto, M.C., Léo, P., Ortolan, B.D., Barbieri, E., De Souza, A.O. 
 




Green synthesis of copper & copper oxide nanoparticles using the










Quality from the field: The impact of environmental factors as quality




Garcinia xanthochymus mediated green synthesis of ZnO nanoparticles:




Green synthesis of gold nanoparticles from the rind extract of Garcinia





Green synthesis and characterization of bioinspired silver, gold and
platinum nanoparticles and evaluation of their synergistic antibacterial











Panda, S.K., Aggarwal, I., Kumar, H., Prasad, L., Kumar, A., Sharma, A., Vo, D.-
V.N., (...), Mishra, V. 
 
(2021) Environmental Chemistry Letters, 19 (3), pp. 2487-2525.  . 
 
doi: 10.1007/s10311-020-01173-9 
Pandit, R., Rai, M., Santos, C.A. 
 
(2017) Environmental Chemistry Letters, 15 (3), pp. 443-452.  . 
 
doi: 10.1007/s10311-017-0626-2 
Pan-In, P., Wanichwecharungruang, S., Hanes, J., Kim, A.J. 
 (Open Access)
 
(2014) International Journal of Nanomedicine, 9 (1), pp. 3677-3686.  . 
 
doi: 10.2147/IJN.S66511 
Park, J.S., Ahn, E.-Y., Park, Y. 
 (Open Access)
 
(2017) International Journal of Nanomedicine, 12, pp. 6895-6908.  . 
 
doi: 10.2147/IJN.S140190 
Perera, K.M.K.G., Kuruppu, K.A.S.S., Chamara, A.M.R., Thiripuranathar, G. 
(Open Access)
 
(2020) SN Applied Sciences, 2 (12), art. no. 1974.  . 
 
doi: 10.1007/s42452-020-03640-y 
Pham, D.T., Saelim, N., Tiyaboonchai, W. 
 
(2019) Colloids and Surfaces B: Biointerfaces, 181, pp. 705-713.  . 
 
doi: 10.1016/j.colsurfb.2019.06.011 
Potbhare, A.K., Chaudhary, R.G., Chouke, P.B., Yerpude, S., Mondal, A., Sonkusare,
V.N., Rai, A.R., (...), Juneja, H.D. 
 
(2019) Materials Science and Engineering C, 99, pp. 783-793.  . 
doi: 10.1016/j.msec.2019.02.010 
59







Enhanced antimicrobial activity of the food-protecting nisin peptide by













Asymmetric dumbbell-shaped silver nanoparticles and spherical gold






Characterization of spherical Ag nanoparticles synthesized from the
agricultural wastes of Garcinia mangostana and Nephelium lappaceum











Phytosynthesis of nearly monodisperse CuO nanospheres using




Potbhare, A.K., Chouke, P.B., Mondal, A., Thakare, R.U., Mondal, S., Chaudhary, R.G., Rai,
A.R. 
 
(2019) Materials Today: Proceedings, Part 3 29, pp. 939-945.  . 
 
doi: 10.1016/j.matpr.2020.05.419 
Prabhu, Y.T., Venkateswara Rao, K., Sesha Sai, V., Pavani, T. 
 (Open Access)
 
(2017) Journal of Saudi Chemical Society, 21 (2), pp. 180-185.  .
 
doi: 10.1016/j.jscs.2015.04.002 
Raghavendra, M., Yatish, K.V., Lalithamba, H.S. 
 
(2017) European Physical Journal Plus, 132 (8), art. no. 358.  . 
 
doi: 10.1140/epjp/i2017-11627-1 
Rajakannu, S., Shankar, S., Perumal, S., Subramanian, S., Dhakshinamoorthy, G.P. 
Biosynthesis of silver nanoparticles using Garcinia mangostana fruit extract and their
antibacterial, antioxidant activity 
(2015) Int J Curr Microbiol Appl Sci, 4 (1), pp. 944-952.  . 
 
 
Rajan, A., Meenakumari, M., Philip, D. 
 
(2014) Spectrochimica Acta - Part A: Molecular and Biomolecular Spectroscopy, 118, pp.
793-799.  . 
doi: 10.1016/j.saa.2013.09.086 
Rajeshkumar, S., Menon, S., Venkat Kumar, S., Tambuwala, M.M., Bakshi, H.A., Mehta,
M., Satija, S., (...), Dua, K. 
(Open Access)
 




Ramu, A.G., Kumari, M.L.A., Elshikh, M.S., Alkhamis, H.H., Alrefaei, A.F., Choi, D. 
 
















Plant-mediated green synthesis of ZnO nanoparticles using Garcinia
gummi-gutta seed extract: Photoluminescence, screening of their













Antibacterial and antioxidant potential of biosynthesized copper






A facile and green synthesis of CuO/NiO nanoparticles and their




Sangaonkar, G.M., Pawar, K.D. 
 
(2018) Colloids and Surfaces B: Biointerfaces, 164, pp. 210-217.  . 
 
doi: 10.1016/j.colsurfb.2018.01.044 
Santhoshkumar, J., Agarwal, H., Menon, S., Rajeshkumar, S., Venkat Kumar, S. 
A biological synthesis of copper nanoparticles and its potential applications 
(2019) Green Synth Char Appl Nanopart, 60, pp. 199-221.  . 
 
Saravanan, A., Kumar, P.S., Karishma, S., Vo, D.-V.N., Jeevanantham, S., Yaashikaa,
P.R., George, C.S. 
 
(2021) Chemosphere, Part 2 264, art. no. 128580.  . 
 
doi: 10.1016/j.chemosphere.2020.128580 
Sarkar, S., Ponce, N.T., Banerjee, A., Bandopadhyay, R., Rajendran, S., Lichtfouse, E. 
 (Open Access)
 
(2020) Environmental Chemistry Letters, 18 (5), pp. 1569-1580.  . 
 
doi: 10.1007/s10311-020-01021-w 
Senarathna, U.L.N.H., Fernando, S.S.N., Gunasekara, T.D.C.P., Weerasekera,
M.M., Hewageegana, H.G.S.P., Arachchi, N.D.H., Siriwardena, H.D., (...), Jayaweera, P.M. 
 (Open Access)
 
(2017) Chemistry Central Journal, 11 (1), art. no. 7.  . 
 
doi: 10.1186/s13065-017-0236-x 
Shanker, U., Rani, M., Jassal, V. 
 
(2017) Environmental Chemistry Letters, 15 (4), pp. 623-642.  . 
 
doi: 10.1007/s10311-017-0650-2 
Shende, S., Gade, A., Rai, M. 
 




Garcinia indica mediated biogenic synthesis of silver nanoparticles with





















Enhanced antibacterial activity of TiO  nanoparticle surface modified




















 1 of 2  
Shende, S., Ingle, A.P., Gade, A., Rai, M. 
 




 Danial, W.H.; Department of Chemistry, Kulliyyah of Science, International Islamic University
Malaysia, Kuantan, Pahang, Malaysia; email:   
© Copyright 2021 Elsevier B.V., All rights reserved.
80
Green synthesis of copper nanoparticles by Citrus medica Linn.























Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the .
↗Terms and conditions ↗Privacy policy 
↗Elsevier B.V 
use of cookies  
